916-65 Clearance of Thallium-201 from the Blood After Peak Exercise: No Difference in Washout Kinetics Between Early and Late Reinjection  by van Eck-Smit, Berthe L.F. et al.
216A ABSTRACfS lACC February 1995
Conclusion: Although quantitatively different, late TI has acceptable count
statistics and comparable visual image quality to rest TI, establishing the fea-
sibilityof late TI/stress Tc-sestamibi dual isotope SPECT in non-obese «200
Ibs) patients. The protocol allows for final reporting on the same day as stress
testing, potentially decreasing the length of hospitalization.
Determination of Extent of Viable Myocardium
within Infarct-Related Arterial Perfusion Beds
Using Intracoronary Tc-99m-Sestamibi Injection
Jeffrey I. Leavitt, Chanh Syravanh, Joseph A. Vita, Martha Nykiel, Donald E. Tow,
Thomas P Rocco. West Roxbury VA Hospital, Boston, MA
logic stress. In the patients undergoing treadmill testing, mean exercise time
was 10 ± 3 minutes and the maximum predicted heart rate achieved was 93
± 2%. Chest pain symptoms occurred in 11 patients (16%). In 68 patients,
the stress images were interpreted as normal and rest imaging was not per-
formed: in 2 patients stress images were abnormal. Short-term follow-up
(5.6 ± 2 months, range 1,5-11 months) was obtained in 68 of 70 patients
(97%): among the 66 patients with normal stress-only images, there were
no deaths, myocardial infarction, or revascularization; one hospitalization for
chest pain resulted in catheterization demonstrating non-critical CAD. Both
patients with abnormal stress-only images were subsequently found to have
significant angiographic CAD, Hence, in patients selected for a low pre-test
probability of CAD, a stress-only protocol will result in the need for few sets
of resting images, optimizing camera usage and throughput, with potential
cost savings, In the absence of information provided by resting images, a
normal stress-only SPECT sestamibi image in this setting is associated with
a benign short-term outcome, similar to that reported for a full stress-rest
sestamibi protocol.
Precise determination of the extent of residual viable myocardium within the
infarct-related vascular territory in patients with myocardial infarction may be
important in assessing potential benefit from revascularization. yet measure-
ment of this parameter has proven difficult. To address this issue, 15 patients
with predominantly single-vessel coronary disease and prior myocardial in-
farction (mean 1 month previously) were studied. Subselective intracoronary
Tc-99m-sestamibi injections were performed at the site of epicardial stenosis
in the infarct-related artery to measure the extent of myocardium at risk (risk
area, RA). A separate injection of sestamibi was performed intravenously at
rest to measure infarct size (IS). RA and IS were determined quantitatively
by circumferential profile analysis using a threshold value of 60% of peak
counts, The ratio of IS/RA was used to reflect the proportion of the area at
risk which was non-viable. IS, RA and IS/RA were then compared with clinical
and angiographic variables.
As expected, a strong correlation was found between IS and RA (r = 0.82,
p < 0.0005); the IS/RA ratio showed an inverse relationship with ejection
fraction by ventriculography (p < 0.02). An IS/RA ratio < 0.6 was predictive
of better global and regional ventricular function and preserved (TIMI grade
3) antegrade or collateral flow (all p < 0.05). No independent relation was
seen between IS/RA or IS and antegrade or collateral flow alone.
Thus: 1) RA size is an important determinant of IS; 2) an IS/RA ratio <
0.6 reflects the presence of residual viable myocardium within the infarct-
related arterial bed. The IS/RA ratio is inversely correlated with clinical and
angiographic indicators of viability. This parameter may provide an indepen-
dent means of assessing viability within a given coronary vascular territory.
Results Ex-injection Early RI Late RI P-value
(75 MBq) (37 MBq) 137 MBq)
peak activity (% of
inilial peak) 100 95 ± 55 76 ± 59 n.s.
residual activity (% of
Initial peak) 8±6 6±7 n.s.
Al' mln-1 (1-10 min) 0.17 ± 0,09 0.14 ± 0.05 0.13 ± 003 n.s.
A2_ min- 1 (11-30 min) 0.029 ± 0.05 0007 ± 0,015 0.003 ± 0011 n.s.
Conclusions: 1. Increase of TI blood concentration after RI of half the ini-
Clearance of Thalllum-201 from the Blood After
Peak Exercise: No Difference in Washout Kinetics
Between Early and Late Reinjection
Berthe L.F. van Eck-Smit, Ernst E. van der Wall. Patrick PA.M. Verhoeven, Aellko
H, Zwinderman. Ernest K,J. Pauwels. University Hospital, Leiden, The Netherlands
Early reinjection (ER) of Thallium-201 (TI) following post exercise (Ex) imaging
has been proposed as an alternative time-saving approach for the evaluation
of patients (pts) with ischemic heart disease, Howeverthe influence of short-
ening the interval between Ex and RI on TI kinetics has not been established
before, The aim of the study was to determine the influence of Ex and the
time interval between Ex and RI at rest on TI clearance from the peripheral
blood. A total of 53 pts were studied. In all pts TI (75 MBq) was injected at
maximal Ex, In 26 pts 37 MBq was reinjected immediately after completing
the Ex-images and in the remaining 27 pts TI (37 MBq) was reinjected after
completing 3-h redistribution images. Venous blood samples were taken at
2-minute intervals during the first 30 min after TI administration and residual
TI activity was measured shortly before RI. From blood activity curves peak
activity, residual activity and decay constants were calculated.
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The Use of Exercise-Rest Same Day SPECr
Sestamibi Imaging Protocol in Coronary Artery
Disease Detection
Joseph Powers, Salah Bahralilom, Joseph Russel, Virginia Cave, Jaekyeong Heo,
Abdulmassih S. Iskandrian. The Philadelphia Heart Institute, Presbyterian Medical
Center, Philadelphia, PA
There are several sestamibi imaging protocols, each with certain perceived
advantages and limitations. Most published reports are on patients (pts) in
clinical trials which may have a hidden bias in pt selection, This study exam-
ined our clinical experience using the exercise (10 mCi)/rest (30 mCi) same
day SPECT protocol with sestamibi in 132 pts with coronary artery disease
(CAD) by angiography and 61 pts with low pre-test probability of CAD. There
were 670 pts studied during the same time period but not included because
they did not meet the above two criteria. The rest study was combined with
first-pass RNA using the Sim-400 gamma camera in 72 pts. There were 112
men and 20 women aged 60 ± 11 years. The pts weight was 179 ± 27 Ibs
and height was 68 ± 3 inches. The exercise was adequate (2: 85% of maxi-
mum predicted heart rate or positive S-T response) in 85 pts and submaximal
in 47 pts. The overall sensitivity of SPECT was 88% (compared to 27% for
S-T depression, P = 0.0001); it was 76% in one-vessel, 84% in two- and
98% in three-vessel disease (P = 0,006). The normalcy rate in 61 pts with
low probability of CAD was 95%. The perfusion defects in 116 pts with ab-
normal images were reversible (complete or partial) in 80 pts and fixed in 36
pts. The left ventricular ejection fraction was 50 ± 12% in pts with reversible
and 39 ± 9% in pts with fixed defects (P = 0.0003). In the 72 pts with RNA,
there were 15 segments with fixed defects. The wall motion was normal in
2 segments, and abnormal in 13. In 129 segments with no fixed defects, the
wall motion was normal in 97 (75%), Thus, the exercise-rest same day ses-
tamibi protocol provides a high diagnostic accuracy for CAD detection and
high quality functional studies. The protocol may also eliminate the need for
rest studies in pts whose exercise studies are normal.
Stress-only Tc99m-Sestamibi Myocardial
Perfusion Imaging in Patients with a Low
Probability of CAD: Short-term Follow-up of a
Streamlined Perfusion Imaging Protocol
Luke F. Daley, Nancie L. Shea, Elizabeth Oates, James E. Udelson. Tufts-New
England Medical Center, Boston, Mass.
To assess image quality of late TI, we prospectively studied 107 patients
who underwent M-DIMPS. For purposes of comparison between conven-
tional DIMPS and M-DIMPS, a subset (group A, n = 41) also had rest TI125
sec/stop, 60 stops) the night before M-DIMPS. Late TI used 30 sec/stop. Pre-
reconstruction processing used a 20 Butterworth filter (cut-off: 0.5/order 10
for rest TI, 0.35/order 10 for late TI). Comparisons were made for cardiac
counts (counts/pixel) and quantitative heart to background ratio (HIB ratio).
Image quality was assessed visually using a 5 point score (0 = unaccept-
able, 4 = excellent), based on the evaluation of image uniformity, defect
clarity, left ventricular border definition and the apparent H/B ratio, Compar-
isons between rest TI and late TI in 41 group A patients yielded quantitative
H/B ratio of 1.63 ± 0.39 and 1.49 ± 0,31 (p = 0.002), and total myocardial
counts of 41.4 ± 18.1 and 29.3 ± 11.6 (p < 0.001), respectively. Image quality
agreement between rest TI and late TI was 90%, with 31 concordant good
to excellent and 6 concordant fair studies. Analysis of the 107 late TI studies
by patient weight revealed:
Traditional scintigraphic assessment of CAD and ischemia has required a
comparison of stress to resting images. In the setting of a high quality nor-
mal stress image, there is conceptually low yield from rest imaging; however
no data are available to support this concept ad to relate the use of this type
of imaging protocol to outcomes. To investigate this type of protocol, we
prospectively evaluated 70 patients, mean age 49 ± 11 years (56% women).
who had a low-to-moderate pre-test probability of CAD 123 ± 22%, based
on Diamond-Forrester criteria prior to stress testing), SPECT imaging was
performed following the injection of 20 mCi Tc99m-sestamibi at peak stress,
Rest imaging was only performed in the setting of abnormal or equivocal
stress images. Of the 70 patients, 83% had treadmill testing; 17% pharmaco-
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Echocardiography Fisher test Scintigraphy Fisher test
Sensitivity 75% p ~ 0.007 91% P ~ 0.0001
Specificity 78% 88%
Accuracy 78% 90%
tial dose often exceeds half the initial peak activity. 2. Tl clearance from the
blood is monoexponential both after Ex and Rl with comparable decay con-
stants and is not influenced by Ex or the time interval between Ex and RI. 3.
Based on these findings TI can be reinjected immediately after completing
Ex-images without influencing washout kinetics of TI.
The mechanisms of action of tests (increase of cardiac work). explains the
common pathway to both ischemia or perfusional heterogeneity; besides
perfusional alterations precede the development of ischemia. The relatively
higher sensitivity of perfusion imaging, in comparison with echocardiogra-
phy, ever since realises both in milder degree of ischemia due to single-
vessel disease or in sub maximal test.
Thallium-201 In ~ 5)
44 ± 15
36 ± 11*
16 ± 12%*
175 ± 57
173 ± 57
1± 1%
99m012(n ~ 51
In-vivo Validation of Simultaneous
Transmission-emission Protocol (STEP) for
Tc99m-sestamibi SPECT - Quantitative
Comparison with N-13-ammonia PET
Richard E. Stewart, Richard A. Ponto, Christine Z. Dickinson, Larry Meakem,
Rao Chava. Jack E. Juni. William Beaumont Hospital, Royal Oak, Michigan
*p < 0.05 from baseline
There is no effect of TTC staining by coronary artery perfusion on the reli-
ability of 012 myocardial uptake measurement but thallium-201 retention is
significantly reduced. TIC staining may have an important impact on the re-
liability of experimental infarction/reperfusion studies using thallium-201 but
not 99mTc_Q12.
A recent investigation revealed that triphenyl tetrazolium chloride (TTC) stain-
ing had a significant effect on myocardial uptake determinations of radio-
labeled tracers with experimental infarction/reperfusion studies. We there-
fore investigated the impact of TTC staining on technetium-99m-012 and
thallium-201 myocardial uptake in canines during infarction. Ten adult male
mongrel dogs underwent a left anterior descending occlusion for 2 hours and
subsequent injection of 012 or thallium with 30 minutes of circulation. The
whole heart was then excised, washed with saline, and myocardial counts
were determined by a well counter. The heart was then perfused with 1%
TIC stain for 5-10 minutes and then recounted. Results (expressed as JLCi
± SO) are below:
DOB increased flow in both the NI and IS regions. Myocardial MB activity
(%Nl) correlated with flow (MB = 0.69FL + 0.47, r = 0.66, n = 417) when
flow was less than 1 ml/min/gm. However, at higher flow ranges (1 to 4.5
mllmin/gm) MB activity did not correlate with flow (MB = 0.04FL + 0.94, r
= 0.13, n = 543). This resulted in the underestimation of the relative flow
deficit by MB.
Thus, DOB may have limited value for the enhancement of flow hetero-
geneity, since (1) DOB does not augment the flow heterogeneity in the pres-
ence of a moderate flow limiting STEN (49% reduction CFR), and (2) my-
ocardial MB activity does not correlate with JLFL at higher flows induced by
DOB.
Variable attenuation of emitted photons is a major source of artifact and
false-positivity in myocardial perfusion SPECT. To evaluate a new system for
performing simultaneous transmission and emission scans to correct for at-
tenuation, we quantitatively correlated SPECT with same-day N-13-NH3 per-
fusion PET. Method: 7 randomly selected pts underwent rest injection of
7 mCi (259 MBq) Tc99m-sestamibL Standard (Std) SPECT images were ob-
tained using a Prism 3000 triple-detector scanner with parallel-hole collima-
tion. STEP images were then obtained on the same camera using fan-beam
collimation and a 60 mCi Gd-153 transmission source. Two detectors ac-
quired emission data while the 3rd obtained transmission data which was
then used to produce attenuation corrected images. Following a PET Ga-68
transmission scan, same-day resting PET perfusion images were obtained
with 10 mCi N-13-NH3. Std, STEP and PET sections were reformatted to
short-axis sections and activity was determined in ROls drawn in 11 seg-
ments each. Activity in each segment was normalized to the hottest seg-
ment in the volume. Maximum activity in each ROI was used to minimize
partial-volume effects. 77 total segments were analyzed. Results: Activity in
Std images correlated poorly with PET activity(r = 0.02, P = 0.84, NS). STEP
segmental activity was significantly better correlated with PET (r = 0.42, P =
0.0001). Correlation was best in the apex and worst in inferior and anterior
wall by both Std and STEP.
Conclusion: STEP is effective in reducing attenuation artifact in Tc99m-
sestamibi SPECT and results in images quantitatively more comparable to
PET.
Reliability of Q12 and Thallium Myocardial
Uptake Measurements After Triphenyl
Tetrazolium Chioride Staining
Daniel J. Lenihan, Marjorie Gabel. Chris Huth, Richard A. Walsh, Myron C. Gerson.
University of Cincinnati, Cincinnati, Ohio
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Simultaneous Dobutamine Stress
Echocardiography/MIBI-SPECT for Diagnosis of
Coronary Artery Disease
IS JLFL
Dobutamine Stress has a Limited Value for
Enhancing Flow Heterogeneity in the Presence of
a Moderate Stenosis When Used in Conjunction
with Tc99m-Sestamibi Imaging
James J. Yun, Joe C. Wu, Eliot N. Heller. Lawrence I. Deckelbaum. Donald P. Dione.
YiHwa Liu, Frans J. Th. Wackers, Albert J. Sinusas. Yale University, New Haven, CT
Vitantonio Di Bello, Calogero Riccardo Bellina, Giuseppe Boni, Luigi Talarico,
Federica Matteucci, Carmine Di Muro, Nicola Molea, Enrico Magagnini, Maria
Teresa Caputo, Elena Lazzeri, Davide Giorgi, Romano Bianchi, Costantino Giusti. /I
Clinical Medical Institute, Nuclear Medicine Center. University of Pisa, Italy
Dobutamine is a pharmacological agent able to induce myocardial ischemia;
for determine the relative value of Dobutamine Stress Echocardiography and
99m-Tc Sestamibi (MIBI-SPECT) for the detection of myocardial ischemia,
these techniques were simultaneously performed. Forty four consecutive
patients (33 males and 11 females: 50.5 ± 5.1 yrs.) were referred to our
laboratories for a moderate level of pre-test probability for CAD; none of pa-
tients had prior myocardial infarction. None of patients had a severe degree
of hypertension or recently presented unstable angina. All patients were in
adequate pharmacological wash-out. Dobutamine stress echocardiography
was performed following standard protocol; one minute before the stop of
test, an injection of 740 MBq of 99m-Tc MIBI was Lv. infused. The stress
MIBI SPECT imaging were acquired one hour after stress, For resting study
patients were injected of 740 MBq of 99m-Tc MIBI between 24-36 h before
stress. The tests were considered positive for ischemia in presence for Echo
of new wall motion abnormalities and for SPECT of transient perfusional de-
fects. Coronary angiography was performed in all patients (significant coro-
nary stenosis 2: 50%). The agreement between the two methods was fairly
good: 74% (kappa: 0.53, p < 0.001). In comparison with angiography the
two methods showed these level of sensitivity and specificity:
Dobutamine (DOB) is used as an alternative to exercise in conjunction with
Tc99m-sestamibi (MB) SPECT perfusion imaging; however, the utility of
quantitative DOB MB SPECT to enhance flow heterogeneity is not estab-
lished, To validate this approach, we injected MB and radiolabeled micro-
spheres in 6 open chest dogs during DOB stress in the presence of a flow
limiting LCX stenosis (STEN). The proximal LCX was partially occluded, so as
to create a 30 mmHg gradient across the STEN. Radiolabeled microspheres
were injected at baseline (BASE), during STEN, and during DOB stress (10
JLg/kg/min). MB was injected Lv. at peak DOB. Hearts were excised 20 min
after MB injection for postmortem analysis. Hearts were cut into 96 or 192
segments for gamma well counting, for determination of myocardial MB ac-
tivity and microsphere flow (JLFL). The moderate stenosis resulted in impair-
ment of CFR in response to Lc. adenosine (18 JLg) during STEN (pre-STEN:
2.44± 0,21; STEN: 1.24 ± 0.05, P < 0.005)as measured byan epicardial flow
probe. DOB increased heart rate significantly (Pre-DOB: 112 ± 8 bpm; DOB:
141 ± 8 bpm, p < 0.001), and did not significantly reduce mean aortic pres-
sure (Pre-DOB: 80 ± 5; DOB: 95 ± 7, P = ns). Measured JLFL (ml/min/gm)
and MB activity for nonischemic (NI) and ischemic (lSI regions are shown
below (mean ± SEM):
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0.96 ± 018
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